The manufacturing organization is situated in Western Slovakia and deals with the manufacturing of electronic components. It was discovered by observations that qualitative errors arise in the manufacturing process. Therefore, it was necessary to implement the statistical control into the cutting process, and the chosen product was the Graetz bridge, which can be seen in Figure 1 .
Based on the results of final inspection and frequent customer's complaints, it was discovered that errors in the manufacturing process are caused by components that are cut in the process ‚material preparing' . Therefore, it is required to assure the quality of the manufacturing process within each production phase. The monitoring and evaluation of manufacturing process capability presents one of the methods for ensuring and improving processes in the manufacturing organization. It includes the monitoring of stability and normality based on values obtained from the manufacturing process and the calculation of manufacturing process capability indices C p and C pk (Andrássyová et al., 2011) .
By determining the process capability, we can isolate the estimated process capability (before starting the production) and permanent process capability. The C p index shows the process variability, and the C pk index shows the position of the process in a tolerance zone (Škůrková, 2009) .
The objective of this paper is to monitor the cutting process capability in the production of printed circuit boards (PCB). The process will be checked by the evaluation of control charts for average X and range R (STN ISO 8258:1995 Shewhart control charts). If conditions for the evaluation of control charts and for the achievement of cutting process capability are not met, the monitored process shall be subjected to a detailed study immediately, and corrective and preventive measures shall be proposed. If the C p and C pk indices are higher than 1.33, we can consider the process as capable (Hrubec, 2009) .
A dimension of 6.2-7.2 mm was measured on the PCB. This dimension is considered as the level of safety and requirements of the customer.
Data collecting
The analysed values of measured parameters are collected from the cutting process of PCB. We proceeded as follows: y Measured values were included in subgroups k = 20, with the subgroup size n = 5 for every half hour (Table 1 ).
The measured values are used for the calculation of: y Average value of attribute in subgroup: This study focuses on the evaluation of cutting process capability in the production of printed circuit boards according to regulation defined by ISO 9001: 2008 Quality Management Systems. requirements. Therefore, statistical process control is analysed on the basis of normality and stability of the process, and cutting process capability indices C p and C pk are calculated. The values obtained for indices are C p = 6.801 and C pk = 5.499. Therefore, we can consider the process as capable.
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where: i -1, 2,..., k -sequential number of subgroup j -1, 2,…, n -sequential number of measured value in subgroup k -number of subgroups, n -subgroup size, X ij -measured value in the i-th subgroup.
y range in subgroup:
where: MAX(X ij ) and MIN(X ij ) -the maximum and minimum value measured in the i-th subgroup Averages X j and ranges R i are plotted into control charts. Points are linked by lines to visualise the groups and trends.
y Average of process:
where: i -1, 2,..., k -sequential number of subgroup y Average range:
where: R i , X i -ranges and averages in the i-th subgroups (i = 1, 2,..., k)
upper and lower control limits for range and average: y For range:
y For average:
where: D 4 , D 3 and A 2 are the constants of control limits; they are changing depending on subgroup size from 2 to 25, the values A 2 = 0.577, D 3 = 0.000, D 4 = 2.114 conform to the size n = 5 (STN ISO 8258:1995; Korenko, 2012) Plotting and evaluation of control charts for average X and range R Calculated values are used for plotting the control charts for average and range, which are analysed and evaluated after that. The cutting process is statistically controlled when its variability is caused by random causes only (Konstanciak, 2012) . If the cutting process is affected by definable causes, it is necessary to determine the causes of negative effects and corrective measures leading to the achievement of process stability (Markulik, 2009 ).
Production process capability
We can evaluate the cutting process capability if the following conditions are met: y process is statistically controlled (stable), y measured values from the process are characterised by normal distribution, y technical and other specifications are defined by customer requirements, y nominal value is located in the centre of tolerance range (Ulewicz, 2001 ). values of cutting process capability are expressed by the capability indices C p and C pk . Before starting to calculate the process capability indices, process standard deviation must be estimated. y estimation of process standard deviation: 
where: USL, LSL -upper and lower specification limits T -tolerance of attribute y Corrected process capability index C pk :
The resulting cutting process indices must meet the previously specified condition (C p ≥1.33 and C pk ≥1.33), which can be corrected by the given organization according to internal requirements (cannot be lower).
The cutting process of PCB was statistically evaluated for individual parameters of each characteristic. Calculation was carried out by means of Microsoft excel, using data collected from the manufacturing process with quality control. values from the process were tested with respect to normal distribution, which was confirmed, as can be seen in Figure 2 (histogram).
The measured values presented in the histogram show that the process is in statistical control and, in this case, we can construct the control charts.
The values of range R i and primarily their location within control limits were analysed on the basis of the control chart for range R. Based on analysed variability, the cutting process was stable. Therefore, the evaluation of the control chart for average X was performed. In Figure 3 (R chart), we can see the values for range R, and the average values for measured data are shown in Figure 4 ( X chart).
We have obtained the following values: y X = 6.6043 y R = 0.0570 mm y UCL x = 6.637 mm y LCL x = 6.571 mm y UCL R = 0.120mm y LCL R = 0 mm The control chart for average X shows the position of the cutting process. The cutting process was statistically controlled and therefore stable (Jarabová, 2013) .
The control chart for average X and for range r shows that the cutting process of PCB is in statistical control and each point is within the control limits. We can also consider that the process is influenced by random effects only.
Based on these findings, we can start with calculating the indices C p and Cpk. The calculated values are C p = 6.801 and C pk = 5.499.
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Based on these values, we can consider the cutting process as stable because both values are higher than 1.33.
Conclusion
The methods of statistical process control and evaluation of cutting process capability verify an ability of the process to meet the defined requirements of product quality. Cutting process capability showed that the process provides products satisfying demanding quality criteria and customer requirements. As regards statistical control, the indices C p = 6.801 and C pk = 5.499 were obtained. Therefore, we can consider the process as capable.
